Society of cardiovascular anesthesiologists: the effect of blood pressure regulation during aortic coarctation repair on brain, kidney, and muscle oxygen saturation measured by near-infrared spectroscopy: a randomized, clinical trial.
In this study, we compared the effects of 3 frequently used arterial blood pressure-regulating agents on brain (rScO2), renal (SrO2), and muscle (SmO2) oxygen saturation, during aortic coarctation repair in children. Based on the reported adverse effect of sodium nitroprusside (SNP) on left-sided rScO2 during aortic coarctation repair, we tested the hypothesis that the alterations in left rScO2 occurring with SNP would not be present with sevoflurane and nitroglycerin (NTG). Additionally, we explored the effects of blood pressure regulation with SNP, NTG, or sevoflurane on right-sided rScO2, SrO2, and SmO2. Children with isolated aortic coarctation undergoing surgical repair through a left thoracotomy without the use of cardiopulmonary bypass were considered eligible for the study. During aortic cross-clamping, control of mean arterial blood pressure (MAP) was conducted according to randomization by the use of SNP, NTG, or sevoflurane to obtain a mean target right brachial blood pressure of 120% to 150% of the MAP value before cross-clamping. Bilateral rScO2, SrO2, and SmO2 were recorded continuously with near-infrared spectroscopy. As a primary end point, the maximal relative change in left-sided rScO2 in response to aortic cross-clamping was compared among treatment groups. Ten patients per group were included. No significant difference among treatment groups was observed in maximal relative change in left-sided rScO2 (SNP versus sevoflurane: mean difference -0.7%, 99% confidence interval [CI] -31% to 29%, P = 1.0; SNP versus NTG: mean difference -1.8%, 99% CI -32% to 28%, P = 1.0; sevoflurane versus NTG: mean difference -1.1%, 99% CI -31% to 29%, P = 1.0). Additional analyses also detected no difference between groups in right rScO2 (P = 0.4). Compared with NTG, treatment with SNP resulted in a significantly larger (-64% ± 17% vs -34% ± 25%, P = 0.01) and faster (-9 ± 4 %·min(-1) vs -4 ± 3 %·min(-1), P = 0.004) decrease in SmO2. Right-sided rScO2 and MAP showed a poor correlation for NTG (r = -0.2, P = 0.93), whereas borderline for sevoflurane (r = 0.44, P = 0.09) and SNP (r = 0.56, P = 0.04). The mean differences in left-sided rScO2 among the patients treated with SNP, NTG, or sevoflurane for proximal hypertension during aortic cross-clamping were no more than 32%. Additional analysis demonstrated a low MAP-rScO2 dependence with the use of NTG. Because NTG also resulted in a smaller and slower decrease of oxygen saturation in peripheral tissues, our data suggest that its use might be preferable for proximal blood pressure control during surgical procedures involving aortic cross-clamping.